Coupling of the thyrotropin-releasing hormone receptor to phospholipase C by a GTP-binding protein distinct from the inhibitory or stimulatory GTP-binding protein.
Thyrotropin-releasing hormone (TRH) stimulated a rapid rise in inositol trisphosphate (IP3) formation and prolactin release from 7315c tumor cells. The potencies (half-maximal) of TRH in stimulating IP3 formation and prolactin release were 100 +/- 30 and 140 +/- 30 mM, respectively. Pretreatment of the cells with pertussis toxin (for up to 24 h) had no effect on either process. Pretreatment of the cells with cholera toxin (30 nM for 24 h) also failed to affect basal or TRH-stimulated IP3 formation. TRH was also able to stimulate IP3 formation with a half-maximal potency of 118 +/- 10 nM in a lysed cell preparation of 7315c cells; the TRH-stimulated formation of IP3 was enhanced by GTP. 5'-Guanosine gamma-thiotriphosphate (GTP gamma S) and 5'-guanylyl imidodiphosphate (Gpp(NH)p), nonhydrolyzable analogs of GTP, stimulated IP3 formation in the absence of TRH with half-maximal potencies of 162 +/- 50 and 7500 +/- 4300 nM, respectively. In contrast to the lack of effect of pertussis toxin on the TRH receptor system, treatment of 7315c cells with pertussis toxin for 3 h or longer completely abolished the ability of morphine, an opiate agonist, to inhibit either adenylate cyclase activity or prolactin release. During this 3-h treatment, pertussis toxin was estimated to induce the endogenous ADP ribosylation of more than 70% of Ni, the inhibitory GTP-binding protein. GTP gamma S and Gpp(NH)p inhibited cholera toxin-stimulated adenylate cyclase activity (presumably by acting at Ni) with half-maximal potencies of 25 +/- 9 and 240 +/- 87 nM, respectively. Finally, Gpp(NH)p was also able to inhibit the [32P]ADP ribosylation of Ni with a half-maximal potency of 300 nM. These results suggest that a novel GTP-binding protein, distinct from Ni, couples the TRH receptor to the formation of IP3.